Experimental Section
All manipulations were performed under aerobic conditions using materials (reagent grade) and solvents as received.
Synthesis of reported compounds
General note: All complexes were prepared in the same manner as complex 1 using the corresponding lanthanide perchlorate salts. ATR spectra of 1-3 are shown in Scheme S1.
(NHEt 3 ) 5 [Cu 4 Gd(nd) 8 ] (1):
To a stirred, colorless solution of ndH 2 (0.11 g, 0.7 mmol) and NEt 3 (196 μL, 1.4 mmol) in MeOH (20 mL) were added Cu(ClO 4 ) 2 •6H 2 O (0.04 g, 0.1 mmol) and
Gd(ClO 4 ) 3 ·6H 2 O (0.06 g, 0.1 mmol). The resulting dark green solution was kept under stirring at room temperature for about 20 min, filtered, and the filtrate was diffused with Et 2 O (40 mL). Slow mixing gave after 5 days dark green plate-like crystals of 1, which were collected by filtration, washed with cold MeOH (2 x 2 mL) and Et 2 O (2 x 2 mL), and dried under vacuum. Single-crystal X-ray diffraction studies. Single-crystals of complexes 1 and 2 were selected and mounted on cryoloops using adequate oil. 1 Diffraction data were collected on a Bruker X8 Kappa APEX II Charge-Coupled Device (CCD) area-detector diffractometer controlled by the APEX2 software package 2 (Mo Kα graphite-monochromated radiation, λ = 0.71073 Å), and equipped with an Oxford Cryosystems Series 700 cryostream, monitored remotely with the software interface Cryopad. 3 Images were processed with the software SAINT+, 4 and the absorption effects were corrected by the multi-scan method implemented in SADABS. 5 The structures were solved using the algorithm implemented in SHELXT-2014, 6,7 and refined by successive full-matrix least-squares cycles on F 2 using the latest SHELXL-v.2014. 6,8 Unfortunately, we have been unable to grow crystals of suitable size for the acquisition of a complete X-ray data set for complex 3. Synchrotron X-ray studies are therefore required and these are in progress.
All the non-hydrogen atoms of the complexes in both structures were successfully refined using anisotropic displacement parameters, while a few carbon atoms of the counter-cations were only refined with isotropic parameters. Hydrogen atoms bonded to carbon were placed at their idealized positions using appropriate HFIX instructions in SHELXL (43 for the aromatic carbons), and included in subsequent refinement cycles in riding-motion approximation with isotropic thermal displacement parameters (U iso ) fixed at 1.2 × U eq of the relative atom.
Unit cell parameters, structure solution and refinement details for 1 and 2 are listed in Table S1 .
Further crystallographic details can be found in the corresponding CIF files provided in the Supporting Information. Crystallographic data (excluding structure factors) for the structures reported in this work have been deposited to the Cambridge Crystallographic Data Centre (CCDC) as supplementary publication numbers: CCDC-1418227 (1) and 1418228 (2). Copies of the data can be obtained online using https://summary.ccdc.cam.ac.uk/structure-summary-form. 
where p = [max(F o 2 , 0) + 2F c 2 ]/3. Scheme S1. ATR spectra of ndH 2 ligand and complexes 1-3 
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